Introduction
Gastric cancer is the one of the most prevalent reason of cancer-related death in the world. Now, gastric cancer contains 10% of cancers in the world and is one of the most common kinds of cancers (1) . According to the statistics of Iran Cancer Institute, gastric cancer is the third most common cancer between Iranian women after breast cancer and the most common cancer between Iranian men (2) (3) (4) (5) (6) .
Gastric cancer is usually treated with surgery, radiotherapy, or chemotherapy. The elementary treatment of gastric cancer in initial stages is surgery; so it is considered as the prime treatment for cancer. Chemotherapy and radiotherapy will be used as supplementary treatments, if necessary. In advanced stages of the disease, surgical procedures, radiotherapy and chemotherapy are also used for the treatment but they do not usually achieve good outcomes. The odds of patients' complete recovery depend on the surgery but the time when the disease passes through the mucous membrane, it is possible lymph nodes Metastases and relapse in spite of the total surgery, which has been performed on the patient (7, 8) . One of the most important prognostic indicators which is considered after surgery and for patients with gastric cancer is an increase in patients' survival rate especially the 5-year survival rate. Gastric cancer is difficult to treatment unless cancer is diagnosed at an elementary stage. Unfortunately, because early gastric cancer causes few symptoms, the cancer is usually advanced when the diagnosis is made. So conventional treatment such as surgery, chemotherapy and radiation therapy are not impressive in increasing the patients' survival rate (9, 10) . For this reason, the 5-year survival rate for gastric cancer after surgery is reported to be less than 10% (11) (12) (13) (14) (15) . The increase in these patients' survival rate after surgery involves identifying various factors, including individual, clinical, diagnostic and therapeutic. There are various statistical methods to assess the effects of various factors on survival of cancer patients including parametric and Cox semiparametric regression models. These models are divided into two basic categories: Proportional Hazard (PH) model and Accelerated Failure-time (AFT) model. In the proportional hazard regression model, the effect of covariates is obtained on the hazard function. In this case, if baseline hazard is considered parametric, one of the Weibull, exponential and Gompertz models will be achieved. If the baseline hazard is considered nonparametric, the Cox proportional hazard model will be obtained. In the accelerated failure-time regression model, the effect of covariates on the logarithm of the survival time is assessed. The obtained models in this case include generalized gamma, Log-logistic, Log-normal, Weibull and exponential. Weibull and exponential are the only parametric regression models which have both a proportional hazards and an accelerated failuretime representation. The proportional hazard model does not need to consider a specific probability distribution for the survival time; therefore, it is the most helpful model in analyzing survival data. But the efficiency of the model is severely dependent to proportional hazards assumption and, for this reason, The Cox model is often called proportional hazards model. In occasions where the proportional hazard model is not acceptable, estimates derived from Cox model will lead to an improper fitting of the model and incorrect inferences (16) (17) (18) (19) (20) (21) (22) . Accelerated failure-time models are especially important in such situations. These models-due to having a parametric distribution for the survival times-make statistical inference more accurate and lead to an proper fitting of the model (23) . Factors affecting the survival of cancer patients are often identified by Cox proportional hazard model (14, (24) (25) (26) (27) (28) (29) (30) . Neither have these studies generally tested proportional hazards assumption nor did they try to identify a proper model as an alternative to proportional hazards model. In this study in addition to comparing various survival models as well as identifying an alternative accelerated failure-time model for the Cox proportional hazards model Akaike Information Criterion (AIC) and Cox-Snell Residuals have been used to assess various survival models.
Materials and Methods
In this historical study, 330 patients with Gastric cancer with the following data were studied: 1) the patients had been hospitalized and had undergone surgery during 1995-99 in surgical wards of Iran Cancer Institute 2) these patients had information in the archives of the hospital, and in their files their phone numbers and addresses were available for further follow-ups. The survival status of these patients in 2011 was determined by reopening the files as well as phone calls. The survival time of these patients after surgery was determined and those patients who were still alive at the end of study time or the ones whose information were not available after a specific time were considered right-censored. The effects of demographic variables such as Age, Sex, and Marital status, and clinical data of the disease including Lymph node metastases, Liver metastases, Distance metastases; Disease stage (I-II-III-IV); and Type and extent of gastrectomy (Total-Subtotal-Distal-Partial-Proximal) as well as post-surgical and treatment variables including relapse and the number of supplementary treatments (surgery -radiotherapy -chemotherapy or a combination of them) on patients' survival were evaluated and compared among various models. To compare different survival models, Akaike Information Criterion (AIC) and Cox-Snell Residuals were applied. Cox-Snell Residuals is a graphical scale for evaluating the fitness of Proportional hazard and accelerated failure-time models; the short deviation of residuals from the straight line through the origin with a slope of 1, the more appropriate fitness of the survival model (18, 20, 31) . Graphical methods are often associated with visual error. For a better decision, thus, Akaike information criterion (AIC) can be used along with Cox-Snell residuals. Akaike information criterion (AIC) is used to measure the goodness of models' fitness, and the smaller it is, the better it is (17, 18, (32) (33) (34) . Note that a direct comparison of the AIC cannot be made between parametric models and semi-parametric model because the likelihoods differ. Akaike information criterion (AIC) for the models used in this study has been calculated according to the following formula:
where p is the number of model parameters and L is the model likelihood function (17, 34, 35) . The smaller the Akaike information criterion (AIC) is, the more efficacious the model will be in identifying the risk factors (34) Cox-Snell residual Referring to the figure analysis of Cox-Snell residuals for accelerated failure-time models and Cox proportional hazard model represents approximately equal fitness of accelerated failure-time models compared with proportional hazard model (Fig. 1) . Among accelerated failure-time models, the exponential, Gompertz and Weibull proved better fitness to the data. Akaike information criterion confirms these results too (Table 1) . Furthermore, Table 1 shows Cox proportional hazard model and accelerated failure-time models analyses of risk factors according to the standardized variations, hazard ratio (HR) and relative risk (RR) for all variables. According to Akaike information criterion, the exponential (AIC=969.14) and Gompertz (AIC=970.70) models are more efficient than other models. The results of Cox proportional hazard model and accelerated failure-time models (except log-logistic and log-normal) do not show much difference in terms of variables' significance. Although the hazard rate in proportional hazard model is virtually the same as the results of accelerated failure-time models, the exponential and Gompertz models had better results according to Akaike information criterion. Results of Cox proportional hazard model and analyses of exponential, Weibull, Gompertz, and gamma accelerated failure-time models showed that variables of age (at diagnosis), marital status, relapse, number of supplementary treatments, disease stage, and type of surgery are among the effective factors on the survival of patients with gastric cancer (P <0.05). Unlike the similarity between proportional hazard model results and the results of accelerated failure-time models, the analysis of log-normal and log-logistic accelerated failure-time models also revealed that only variables of age (at diagnosis), marital status, relapse, and number of supplementary treatments were among the effective factors on the survival of patients with gastric cancer (P <0.05). Disease stage and type of surgery were not identified as risk factors by these models. Variables of sex, metastases, lymph node metastases, liver metastases, and distance metastases did not have any significant effect on patients' survival in any of the studied models.
Discussion
To investigate the effect of different variables on the survival of cancer patients, most cancer researchers tend to use proportional hazard proportional hazard model rather than accelerated failure-time models. A systematic review on cancer journals indicates that only 5% of studies in which proportional hazard model was used, investigated the required assumptions for this model (37) . The lack of proportional hazards assumption causes the results of model to be unreliable and biased; therefore, accelerated failure-time models such as generalized gamma, Log-logistic, Log-normal, Gompertz, Weibull and exponential can be better choices in such circumstance. As accelerated failure-time models consider a statistical distribution for survival time and they do not need proportional hazards assumption (PH), they are suitable alternatives to proportional hazard model. In this study, the results of Cox proportional hazard model and accelerated failure-time models were compared to analyze the survival of patients with gastric cancer who had undergone surgery. To compare these models, Cox-Snell residuals and Akaike information criterion (AIC) were used. The analysis of Cox-Snell residuals (Fig. 1) revealed that accelerated failure-time models and Cox proportional hazard model had approximately equal fitness. Among accelerated failuretime models, exponential, Weibull and Gompertz were good choices. Moreover, the analysis of models based on Akaike information criterion (AIC) (Table 1) showed that the exponential and Gompertz models were the best alternatives for Cox proportional hazard model. There was not a significant difference between accelerated failuretime models and proportional hazard model in identifying factors affecting the survival of patients with gastric cancer except log-normal and log-logistic which showed higher AIC than other accelerated failure-time models. The analyses of accelerated failure-time models and proportional hazard model showed that variables of age (at diagnosis), marital status, relapse, number of supplementary treatments, disease stage, and type of surgery were among the effective factors on the survival of patients with gastric cancer (P <0.05). These results are consistent with the results of many studies in this field (13, 14, 30, 38, 39) . Moreover, variables of sex, metastases, lymph node metastases, liver metastases, and distance metastases did not have any significant effect on patients' survival in any of the studied models. Based on the criteria presented in this study (AIC & Cox-Snell), exponential and Gompertz models are the best parametric alternatives for Cox proportional hazard model. This issue is consistent with most studies conducted on patients with gastric cancer (40) (41) (42) . In some studies, however, Weibull model has been considered as the good model but as exponential model is a specific case of Weibull; again, the results of these studies are confirming the results of the present research (40) .
Conclusion
Although using Cox proportional hazard model has come to the fore by most researchers in medical and cancer fields, results of accelerated failuretime models have often been more valid and have had minor bias since these models have better fitness in similar conditions due to a specific statistical distribution for the survival time and their not having need to PH assumption. Accelerated failure-time models will also be reliable alternatives to Cox proportional hazard model where this assumption is not made. In addition, accelerated failure-time models may offer some benefits.
Based on asymptotic results, accelerated failuretime models lead to more efficient parameters than proportional hazard model. With a reduction in sample size, relative efficiency may further change in favor of accelerated failure-time models. When empirical information is adequate, accelerated failure-time models can prepare some insights into the form of the baseline hazard.
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